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TITLE OF THE INVENTION 
DIGITAL CAMERA AND METHOD OF CONTROLLING THE SAME 

5 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a digital camera and a 
method of controlling the same. 
10 Description of the Background Art 

In digital cameras having a zoom lens, the focal 
distance of the zoom lens can be continuously changed by 
moving the zoom lens. When the focal distance is increased, 
an image formed on an imaging surface is made large, thereby 
15 obtaining a telephotographic effect. When the focal 

distance is decreased, the image formed on the imaging 
surface is made small, thereby making wide-angle imaging 
possible . 

A single-lens reflex camera, for example, of cameras 
20 having a zoom lens can employ such a lens structure that the 
f-stop value of the zoom lens is not changed even if the 
focal distance thereof is changed. However, a small-sized 
camera having a zoom lens employs such a lens structure that 
the f-stop value of the zoom lens is increased if the focal 
25 distance thereof is increased because it is generally 

difficult to employ such a lens structure that the f-stop 
value of the zoom lens is not changed even if the focal 
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distance thereof is changed. In the small-sized camera, 
therefore, a subject image obtained in a state where the 
focal distance is long is liable to be darker, as compared 
with a subject image obtained in a state where the focal 
5 distance is short. That is, the f-stop value is increased 
when the focal distance is increased. Therefore, a subject 
image obtained in a state where the focal distance is long 
is darker, as compared with a subject image obtained in a 
state where the focal distance is short. 
10 As lighting for obtaining a subject image having 

sufficient brightness in an environment whose surroundings 
are dark, for example, a strobe using a xenon tube is 
typically used. Further, in the case of a digital camera, 
an image signal obtained by imaging a subject is amplified 
15 using an amplifier to brighten an obtained subject image. 
When in the small-sized digital camera having a zoom lens, 
the imaging signal is amplified depending on only the f-stop 
value and the focal distance of the zoom lens, however, the 
image signal may be amplified by the amplifier irrespective 
20 of the fact that sufficient brightness is obtained by only 
light from a strobe. The amplification of the image signal 
by the amplifier brightens the subject image and mixes noise 
components into the obtained image signal, to degrade the 
image quality. It is preferable that the image signal is 
25 unnecessarily amplified as little as possible by the 
amplifier. 

SUMMARY OF THE INVENTION 
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The present invention provides a digital camera capable 
of obtaining image data representing a subject image having 
sufficient brightness as well as obtaining image data having 
as few noise components as possible mixed thereinto and a 
5 method of controlling the same. 

A digital camera according to the present invention 
comprises imaging means (an imaging device) for imaging a 
subject and outputting an image signal representing a 
subject image obtained by the imaging; a zoom lens whose 

10 focal distance can be changed; distance measurement means (a 
distance measurement device) for measuring the distance to 
the subject; signal amplification means (an amplifier) for 
amplifying the image signal outputted from the imaging 
means; first judgment means for judging whether or not the 

15 irradiation (illuminating or lighting) distance of a strobe 
which is obtained on the basis of the f-stop value of the 
zoom lens is shorter than the distance to the subject which 
is measured by the distance measurement means; and 
amplification factor control means for increasing the 

20 amplification factor of the signal amplification means when 
the first judgment means judges that the irradiation 
distance of the strobe is shorter than the distance to the 
subject. 

In a digital camera for focusing a subject image on a 
25 light receiving surface of a solid-state electronic imaging 
device by a zoom lens whose focal distance can be changed, 
outputting an image signal representing the subject image 
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from the solid-state electronic imaging device^ and 
amplifying the outputted image signal, a method of 
controlling the digital camera according to the present 
invention comprises the steps of measuring the distance to a 
5 subject; judging whether or not the irradiation distance of 
a strobe which is obtained on the basis of the f-stop value 
of the zoom lens is shorter than the measured distance to 
the subject; and increasing an amplification factor for 
amplifying the obtained image signal when it is judged that 

10 the irradiation distance of the strobe is shorter than the 
distance to the subject. 

The relationship of Gn = F X d holds among the guide 
number Gn (a fixed value) of the strobe, the f-stop value F 
of the zoom lens, a distance d at which a predetermined 

15 amount of reflected light can be obtained by strobe light 
irradiated from the strobe (hereinafter referred to as a 
strobe irradiation distance d) . The strobe irradiation 
distance {illuminating or lighting distance) d can be 
obtained on the basis of the guide number Gn of the strobe 

20 and the f-stop value F. Since the guide number Gn of the 
strobe is a fixed value, therefore, the strobe irradiation 
distance d is changed on the basis of the f-stop value F. 

According to the present invention, when the strobe 
irradiation distance d obtained on the basis of the f-stop 

25 value F of the zoom lens is shorter than the distance to the 
subject, that is, when the subject is positioned beyond the 
strobe irradiation distance d, the amplification factor for 
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amplifying the image signal representing the subject image 
obtained by the imaging is made higher than a normal 
amplification factor. The subject image is brightened by 
increasing the amplification factor. On the other hand^ 
5 when the subject is positioned within the strobe irradiation 
distance d, the amplification factor is not increased. If 
the subject is positioned within the strobe irradiation 
distance d^ a subject image having predetermined brightness 
(luminance) can be obtained by the strobe light irradiated 

10 from the strobe. 

In a case where the subject is positioned at a distance 
at which a predetermined amount of reflected light cannot be 
obtained depending on the strobe light irradiated from the 
strobe and consequently;, so that a subject image having 

15 predetermined brightness (luminance) cannot be obtained^ as 
described above^. according to the present invention^r the 
amplification factor for amplifying the image signal is made 
higher than the normal amplification factor. A bright 
subject image can be thus obtained. Further, the image 

20 signal is not unnecessarily amplified, thereby making it 
possible to make the degradation of the image quality as 
little as possible. 

Preferably, the digital camera further comprises second 
judgment means for judging whether or not the subject image 

25 represented by the image signal amplified by the signal 
amplification means whose amplification factor has been 
increased by the amplification factor control means 
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satisfies predetermined brightness. The amplification 
factor control means further increases the amplification 
factor of the signal amplification means when the second 
judgment means judges that the subject image represented by 
5 the amplified image signal does not satisfy the 
predetermined brightness (luminance) . 

The second judgment means judges whether or not the 
subject image represented by the amplified image signal 
satisfies the predetermined brightness. When it is judged 

10 that the subject image does not satisfy the predetermined 
brightness, the amplification factor of the signal 
amplification means is further increased by the 
amplification factor control means. When the extent of 
increase in the amplification factor of the signal 

15 amplification means in a case where the first judgment means 
judges that the strobe irradiation distance is shorter than 
the distance to the subject is small, or when the extent of 
increase in the amplification factor is insufficient because 
the subject is positioned in the distance, it is possible to 

20 obtain a subject image satisfying predetermined brightness 
or having brightness close to the predetermined brightness. 

The distance to the subject at which the predetermined 
brightness can be obtained is found on the basis of the 
strobe irradiation distance d and the amplification factor 

25 of the signal amplification means. The found distance may 
be used as the basis of judgment whether or not the subject 
image represented by the amplified imaging signal satisfies 
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the predetermined brightness. When the subject is 
positioned beyond the found distance, the amplification 
factor is further increased;, thereby obtaining a subject 
image satisfying predetermined brightness or having 
5 brightness close to the predetermined brightness. 

Particularly a small-sized digital camera employs a 
lens structure having such a relationship that the f-stop 
value F of a zoom lens is increased when the focal distance 
f thereof is long between the f-stop value F and the focal 

10 distance f . The relationship between the focal distance f 
and the f™stop value F may be previously found by 
simulation. The strobe irradiation distance d can be 
obtained on the basis of the guide number Gn of the strobe 
and the focal distance f of the zoom lens. Consequently, 

15 the first judgment means in the digital camera may judge 
whether or not the strobe irradiation distance d which is 
obtained on the basis of the focal distance f of the zoom 
lens is shorter than the distance to the subject which is 
measured by the distance measurement means . 

20 The foregoing and other objects, features, aspects and 

advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings . 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the electrical 
configuration of a digital camera; 



Fig, 2 is a graph showing the relationship between an 
output of an integrating circuit and the position of a 
focusing lens; 

Fig. 3 is a block diagram showing another example of 
5 the electrical configuration of a digital camera; 

Fig. 4 is a block diagram showing the electrical 
configuration of a strobe control circuit and a strobe; 

Fig, 5 is a flow chart showing the flow of an operation 
for imaging a subject by a digital camera; and 
10 Fig. 5a is a graph showing the relationship between the 

distance to a subject (the horizontal axis) and the 
brightness of an obtained image (the vertical axis) in a 
case where the f-stop value is 4, and 6b is a graph showing 
the relationship between the distance to a subject (the 
15 horizontal axis) and the brightness of an obtained image 

(the vertical axis) in a case where the f-stop value is 8. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig. 1 is a block diagram showing the electrical 
configuration of a digital camera 1, Fig, 2 is a graph 
20 showing an example of the change of an output signal from an 
integrating circuit 19 contained in the digital camera 1- 

The digital camera 1 comprises a CPU 10, The digital 
camera 1 is supervised and controlled by the CPU 10. 

The digital camera 1 comprises an optical unit 23. The 
25 optical unit 23 has a group of lenses comprising a plurality 
of lenses. The group of lenses includes a zoom lens(es) 22a 
for zooming and a focusing lens 22b for focusing. The zoom 
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lens 22a and the focusing lens 22b are moved by a driving 
motor (s) 21 controlled by a control instruction issued from 
the CPU 10. 

Furthermore, the digital camera 1 includes an aperture 
5 (iris or diaphragm) 24 for adjusting the amount of light. 
The aperture 24 is controlled by the driving motor (s) 21. 

The digital camera 1 further includes a starting point 
sensor 11. The focusing lens 22b is moved between a 
starting point on the side of a CCD 20 and an ending point 
10 on the front side of the digital camera 1. The starting 

point of the focusing lens 22b is detected by the starting 
point sensor 11. 

When a power supply switch (not shown) is turned on, 
power is supplied to each of circuits in the digital camera 
15 1. A subject image is formed on a light receiving surface 
of the CCD 20 through the zoom lens 22a and the focusing 
lens 22b, so that an analog image signal representing the 
subject image is outputted from the CCD 20. 

The analog image signal outputted from the CCD 20 is 
20 amplified in a variable gain amplifying circuit (gain 

controllable amplifier) 12. The details of the operation of 
the variable gain amplifying circuit 12 will be described 
later. 

The analog image signal outputted from the variable 
25 gain amplifying circuit 12 is inputted to an A/D (Analog-to- 
Digital) converter 13. In the A/D converter 13, the 
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inputted analog image signal is converted into digital image 
data . 

The digital image data outputted from the A/D converter 
13 is inputted to a focus detecting circuit 17. 
5 The focus detecting circuit 17 is a circuit for 

focusing. The focus detecting circuit 17 comprises a 
(digital) high-pass filter 18 and an (a digital) integrating 
circuit (integrator) 19. 

In the high-pass filter 18^ a high-frequency signal 
10 component is extracted from the digital image data outputted 
from the A/D converter 13. The high frequency signal 
component extracted from the digital image data in the high- 
pass filter 18 is inputted to the integrating circuit 19. 

The integrating circuit 19 is a circuit for integrating 
15 input data for a predetermined time period. Output data of 
the integrating circuit 19 is fed to the CPU 10. 

The level of the data outputted from the integrating 
circuit 19 is changed depending on the position of the 
focusing lens 22b. The focusing lens 22b is moved from the 
20 starting point to the ending point. As shown in Fig. 2, the 
level of the output data from the integrating circuit 19 
gradually increases as the focusing lens 22b approaches a 
focusing position. When the focusing lens 22b reaches the 
focusing position^ the level of the output data from the 
25 integrating circuit 19 reaches its peak value. When the 
focusing lens 22b is moved toward the ending point beyond 
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the focusing position, the level of the output data from the 
integrating circuit 19 gradually decreases. 

The position of the focusing lens 22b at which the peak 
value of the level of the output data from the integrating 
5 circuit 19 is obtained is detected by the CPU 10. The 

driving motor 21 is controlled by the CPU 10, so that the 
focusing lens 22b is put at the position where the level of 
the output data from the integrating circuit 19 reaches the 
peak value (this is the focusing position) . The focusing is 

10 thus achieved, so that a subject image which is not blurred 
is formed on an imaging surface of the CCD 20. 

Furthermore, the distance between the digital camera 1 
and the subject is calculated in the CPU 10 on the basis of 
the position of the focusing lens 22b at which the peak 

15 value of the level of the output data from the integrating 
circuit 19 is obtained. 

When digital image data representing the subject image 
obtained by the imaging is recorded on the memory card 16, a 
shutter release button (not shown) is depressed. The 

20 shutter release button is of such a type that it can be 
depressed in two stages. Processing such as the above- 
mentioned focusing, the calculation of the distance to the 
subject, and the measurement of the brightness is performed 
by the depression in the first stage, while the subject is 

25 imaged by the depression in the second stage. 

When the shutter release button is depressed to the 
second stage, image data corresponding to one frame which 
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has been outputted from the A/D converter 13 is inputted to 
a (digital) signal processing circuit 14. In the signal 
processing circuit 14, YC processing for generating 
luminance data and color difference data from the image data 
5 and other digital signal processing are performed. The 

image data which has been subjected to the signal processing 
in the signal processing circuit 14 is inputted to a 
compressing circuit 15, and is recorded on the memory card 
16 after being compressed. 

10 The digital camera 1 further comprises a strobe control 

circuit 25 and a strobe (device) 26. The details of the 
operations of the strobe control circuit 25 and the strobe 
26 will be described later. 

Fig. 3 is a block diagram showing another example of 

15 the electrical configuration of a digital camera. A digital 
camera lA differs from the digital camera 1 shown in Fig, 1 
in that a distance measuring sensor 27 is provided and in 
that the focus detecting circuit 17 is not provided. The 
same constituent elements as those shown in Fig. 1 are 

20 assigned the same reference numerals and hence, the 
overlapped description is avoided. 

The distance measuring sensor 27 provided in the 
digital camera lA measures the distance between the digital 
camera lA and a subject. Data representing the distance 

25 between the digital camera lA and the subject is fed to a 
CPU 10. A focusing lens 22b is put at a focusing position 
by the CPU 10 on the basis of the distance between the 
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digital camera lA and the subject. The distance measuring 
sensor 27 may be one which detects the shift in the position 
between subject images formed by two lenses to measure the 
distance, or may utilize trigonometrical measurement to 
measure the distance. 

Fig. 4 illustrates the details of the electrical 
configuration of a strobe control circuit 25. 
The strobe control circuit 25 comprises a light receiving 
sensor 28, an integrating circuit 29, a switch 30, and a 
high-voltage power source 31. 

Light reflected from the subject is inputted to the 
light receiving sensor 28, An output signal of the light 
receiving sensor 28 is inputted to the integrating circuit 
29. The switch 30 is subjected to on/off control by the 
integrating circuit 29. 

When the amount of external light incident on the light 
receiving sensor 28 is insufficient, the switch 30 is turned 
on, and a strobe 2 6 is turned on. 

Furthermore, a time period during which the switch 30 
is turned on is controlled by the integrating circuit 29. A 
time period during which a voltage supplied to the strobe 2 6 
from the high-voltage power supply 31 is adjusted depending 
on the time period during which the switch 30 is turned on. 
Consequently, strobe light irradiated from the strobe 26 is 
adjusted. 

Specifically, when the subject is positioned within a 
distance at which a predetermined amount of reflected light 
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can be obtained from the subject (hereinafter referred to as 
an ''irradiation distance (or illuminating or lighting 
distance)'') by the strobe light irradiated from the strobe 
26, the time period during which the switch 30 is turned on 
5 is adjusted such that the predetermined amount of reflected 
light is obtained. Accordingly, the strobe light irradiated 
from the strobe 25 is adjusted. As the distance to the 
subject increases, the time period during which the switch 
30 is turned on gradually increases. When the subject is 

10 positioned within the irradiation distance by such light 
adjustment, a subject image having approximately constant 
brightness can be obtained by imaging. 

The amount of the strobe light irradiated from the 
strobe 26 is indicated by a guide number (Gn) which is 

15 inherent for each strobe. The guide number is a fixed 
(constant) value, and the following equation holds: 
Gn = F X d • • • equation 1 

F denotes an f-stop value, and d denotes an irradiation 
distance (m) . 

20 As can be seen from the equation 1, the irradiation 

distance d of the strobe 26 is changed depending on the 
guide number Gn of the strobe and the f-stop value F. The 
larger the guide number Gn is, the longer the irradiation 
distance d is. The smaller the f-stop value F is, the 

25 longer the irradiation distance d is. 

Consider a strobe 26 having a guide number Gn of ''12", 
for example. When the f-stop value F is ^'4", the 
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irradiation distance d is (12/4 =) 3 m. If the distance to 
the subject is within 3 m, a predetermined amount of 
reflected light can be obtained from the subject by strobe 
light irradiated from the strobe 26, so that a subject image 
5 having predetermined brightness (luminance) can be obtained. 
When the f-stop value F is ^^8", the irradiation distance d 
is (12/8 =) 1.5 m. If the distance to the subject is within 
1.5 m, a subject image having predetermined brightness 
(luminance) can be obtained. 

10 The guide number Gn of the strobe is a fixed value. 

Accordingly, the irradiation distance d of the strobe 26 can 
be determined on the basis of the f-stop value F. 

Furthermore, in a zoom lens employed for the digital 
camera, such a relationship that the f-stop value F is 

15 increased if the focal distance f thereof is increased holds 
between the f-stop value F and the focal distance f . The f- 
stop value F corresponding to the focal distance f can be 
obtained by simulation using the zoom lens 22a employed in 
the digital cameras 1 or lA. 

20 In the digital cameras 1 or lA comprising the zoom lens 

22a, the irradiation distance d of the strobe 26 can be also 
determined on the basis of the focal distance f of the zoom 
lens 22a. The irradiation distance d of the strobe 26 is 
decreased if the focal distance f is increased by moving the 

25 zoom lens 22a, while being increased if the focal distance f 
is decreased. 
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The irradiation distance d of the strobe 26 is thus 
calculated on the basis of either the f-stop value F or the 
focal distance f of the zoom lens 22a. 

The brightness of a subject image obtained by imaging 
5 can be increased by not only using the strobe 26 but also 
amplifying an analog image signal. 

A variable gain amplifying circuit 12 provided between 
a CCD 20 and an A/D converter 13 amplifies the inputted 
analog image signal on the basis of a control instruction 
10 from the CPU 10. 

When the analog image signal is amplified by the 
variable gain amplifying circuit 12^ photographic 
sensitivity is increased. Consequently, the subject image 
represented by the image data is brightened. 
15 When the photographic sensitivity is increased by N 

times, a distance at which an image having predetermined 

1/2 

brightness can be obtained is increased by N times. In a 
digital camera capable of obtaining an image by photographic 
sensitivity of ISO 100, for example, when the photographic 
20 sensitivity is changed to ISO 200 (the photographic 

sensitivity is doubled) by increasing the gain of the analog 
image signal in the variable gain amplifying circuit 12, a 
distance at which an image having predetermined brightness 

1/2 • 

can be obtained is increased by 2 times, i.e., 1.41 times. 
25 In a case where the above-mentioned strobe 26 having a 

guide nuir^oer Gn of ''12'' is used, for example, if the 
photographic sensitivity is doubled, a distance at which a 
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subject image having predetermined brightness can be 
obtained is 3 m X 1 . 41 - 4 . 23 m when the f-stop value F is 
^M", while being 1,5 m X 1.41 = 2.115 m when the f-stop 
value F is "^8". 

5 The digital cameras 1 or lA obtain a subject image 

having predetermined brightness by the strobe light 
irradiated from the strobe 2 6 when the subject is positioned 
within the irradiation distance d of the strobe 26^ while 
obtaining an image signal representing a subject image 
10 having predetermined brightness by making an amplification 
factor for amplifying the image signal higher than usual 
when the subject is positioned beyond the irradiation 
distance d of the strobe 26. 

Fig. 5 is a flow chart showing the flow of operations 
15 for imaging by the digital cameras 1 or lA. 

When the shutter release button is depressed by one 
stage {the first stage), the brightness of a subject is 
detected by the light receiving sensor 28 in the strobe 
control circuit 25 on the basis of light incident from the 
20 subject (step 41) . 

When brightness required to obtain a subject image 
having predetermined brightness is not obtained from 
external light, the switch 30 is controlled by the 
integrating circuit 29 such that the strobe 26 is turned on 
25 (YES at step 42) . 

The distance to the subject is calculated (step 43) . 
The distance to the subject may be calculated on the basis 
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of the focusing position of the focusing lens 22b which has 
been detected from the image signal obtained by the imaging 
(Fig. 1) or may be calculated by using the dedicated 
distance measuring sensor (Fig. 3) . 
5 The irradiation distance d of the strobe 2 6 which is 

obtained by dividing the guide number Gn of the strobe 26 by 
the f-stop value F and the distance to the subject are 
compared with each other, to judge whether or not the 
subject is positioned within the irradiation distance d of 
10 the strobe 26 (step 44). The calculation of the irradiation 
distance d of the strobe 2 5 and the comparison between the 
calculated irradiation distance d and the subject are 
performed by the CPU 10. 

When the irradiation distance d of the strobe 26 is 
15 shorter than the distance to the subject (YES at step 44), a 
control instruction from the CPU 10 is inputted to the 
variable gain amplifying circuit 12. In the variable gain 
amplifying circuit 12, the gain of the analog image signal 
inputted from the CCD 20 is made higher than usual (a gain 
20 increasing step 45), and the analog image signal whose gain 
has been increased is inputted to the A/D converter 13. 

Figs. 6a and 6b show the relationship between the 
distance to a subject (the horizontal axis) and the 
brightness of an obtained image (a subject image) (the 
25 vertical axis). Figs. 6a and 6b respectively show a case 

where the f-stop value F is ^M'' and a case where the f-stop 
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value F is "'8'". Figs, 6a and 6b respectively illustrate a 
case where the guide nuinber Gn of the strobe 2 6 is '^12". 

When the subject is imaged in a state where the f-stop 
value F is 'M'', for example (see Fig. 6a), the irradiation 
distance d of the strobe 26 is 12/4 = 3 m from the above- 
mentioned equation 1. When the distance to the subject 
exceeds 3 m, therefore, a subject image having predetermined 
brightness cannot be obtained even if the strobe 26 is 
caused to emit light in the maximum amount. The brightness 
of a subject image obtained when the distance to the subject 
exceeds 3 m is indicated by a one-dot and dash line. 

In this case, when the photographic sensitivity is 
doubled by increasing the gain in the variable gain 
amplifying circuit 12 (ISO 100 is changed to ISO 200), for 
example, a distance at which the subject image having 
predetermined brightness can be obtained is increased to 3 m 
X 1.41 - 4.23 m, as described above. Even if the subject is 
positioned beyond a distance of 3m from the digital camera 
1, therefore, a subject image having predetermined 
brightness can be obtained if it is positioned within a 
distance of 4.23 m from the digital camera 1. 

The gain is increased by the variable gain amplifying 
circuit 12, so that the obtained subject image is 
brightened. Also in this case, a time period during which 
the switch 30 in the strobe control circuit 25 is turned on 
is adjusted. Consequently, a time period during which a 
voltage to be supplied to the strobe 26 is applied is 



controlled. Accordingly, the strobe light from the strobe 
26 is adjusted such that a subject image having 
approximately the same brightness as that in a case where 
the subject is positioned within the irradiation distance d 
of the strobe 26 is obtained. 

When the subject is imaged in a state where the f-stop 
value F is ''8" (see Fig. 6b), the irradiation distance d of 
the strobe 26 is 12/8 = 1.5 m. When the subject is 
positioned beyond a distance of 1.5 m from the digital 
camera 1, a subject image having predetermined brightness 
cannot be obtained. When the photographic sensitivity is 
doubled by increasing the gain in the variable gain 
amplifying circuit 12, a distance at which a subject image 
having predetermined brightness can be obtained is increased 
to 1.5 m X 1.41 = 2.115 m. When the subject is positioned 
within a distance of 2.115 m from the digital camera 1, a 
subject image having predetermined brightness can be 
obtained. 

It goes without saying that the increase in the gain by 
the variable gain amplifying circuit 12 is not limited to 
increases in two stages. When the photographic sensitivity 
is increased by N times by increasing the gain in the 
variable gain amplifying circuit 12, as described above, the 
distance at which an image having predetermined brightness 
can be obtained is increased by N^^^ times. Accordingly, a 
subject image having predetermined brightness can be 
obtained with respect to a subject positioned in the farther 
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distance by increasing the photographic sensitivity by three 
times or four times, for example, in the variable gain 
amplifying circuit 12. 

A case where the guide number Gn is "'12", and the f- 
5 stop value F is 'M'' (Fig. 6a) is taken as an example. If 
the variable gain amplifying circuit 12 is so controlled 
that the gain is increased such that the photographic 
sensitivity is doubled when the distance to the subject is 
between 3 m to 4.23 m, while being tripled when it exceeds 

10 4.23 m, a subject image having predetermined brightness can 
be obtained even if the subject is positioned between 4.23 m 
and 5.19 m (= 3m X3^^^) - 

It goes without saying that the extent of increase in 
the gain by the variable gain amplifying circuit 12 is not 

15 limited to two times or three times, for example. The 

extent of increase can be made smaller (for example, 1.2 
times or 1-5 times). Consequently, it is possible to keep 
the degradation of an image produced by increasing the 
amplification factor in the variable gain amplifying circuit 

20 12 as little as possible. 

When the shutter release button is depressed in two 
stages, light in such an amount that predetermined 
brightness of an image can be obtained is irradiated onto 
the subject from the strobe 26 (step 46), so that the 

25 subject is imaged (step 47) . 

When the irradiation distance of the strobe 2 6 is the 
same as or longer than the distance to the subject (No at 
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step 44), the gain is not increased. Light in such an 
amount that predetermined brightness of an image can be 
obtained is irradiated onto the subject from the strobe 26 
(step 46), so that the subject is imaged (step 47). 

When brightness required to obtain a subject image 
having predetermined brightness is obtained by external 
light, the subject is imaged without using the strobe 26 (No 
at step 42, and step 47) . 

Although in the above-mentioned example of operations 
for imaging by the digital cameras 1 or lA, the irradiation 
distance d of the strobe 26 is found on the basis of the f- 
stop value F, the irradiation distance d of the strobe 26 
can be also found on the basis of the focal distance f of 
the zoom lens 22a, as described above. Accordingly, it is 
determined whether or not the amplification factor for 
amplifying the analog image signal is made higher than usual 
depending on whether or not the subject is positioned within 
the distance d of the strobe 26 which has been calculated on 
the basis of the focal distance f of the zoom lens 22a. 

Although the present invention has been described and 
illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is not 
to be taken by way of limitation, the spirit and scope of 
the present invention being limited only by the terms of the 
appended claims - 



